A new type of semigroups connected with hypergraphs is considered. Every hypergraph is characterized by its hypergraph semigroup up to isomorphism. An algebraic characterization of hypergraph semigroups is given.
PROOF. Clearly, S(;J'{) is isomorphic to the Rees matrix semigroup "t{0(1; E, V; 1) with trivial structure group 1 (see [2] for necessary definitions). Of course, one can check the associativity of S(Je) straightforwardly.
In what follows, we call G(Je) and S(Je) the hypergraph groupoid and hypergraph semigroup associated with Je.
Let lle i = (V;, E; Ii)' i = 1,2 be hypergraphs. A pair (4) If 4> and I/J are bijections and (4) , I/J) and (4)-\ I/J -I) are homomorphisms of lle l into lle 2 and lle 2 into lle b respectively, then (4) , I/J) is called an isomorphism of lle l onto lle 2 , and the two hypergraphs are called isomorphic. PROOF. Suppose that (4) , I/J) is an isomorphism of Je l onto lle 2 • Then 4> 0 I/J: VI x E IṼ 2 X E 2 is obviously an isomorphism of G(Je I ) onto G(Je 2 ) . Here 4>0 I/J(v, e) = (4)( e), I/J( e) for all v E Vb e EEl. This isomorphism can be extended to an isomorphism between S(Je\) and S(Je 2 ) in a unique way. The isomorphism between S(Je I ) and S(lle 2 ) is said to be induced by (4) , I/J) .
Conversely, suppose that the sernigroups S(lle l ) and S(lle 2 ) are isomorphic, being the isomorphism. Obviously, 0'(0) =0, where 0 denotes the zero elements of both semigroups.
Let v E VI. We will prove that, for every e E E b 0'( v, e) =({3(e), e'), where A special case of Theorem 1 (for hypergraphs without isolated vertices or edges) was announced in somewhat different terms in [6] .
Next we are going to find an abstract characterization of hypergraph semigroups. In other words, suppose S is any semigroup. What necessary and sufficient conditions must S satisfy in order to be isomorphic to a hypergraph semigroup? Hypergraph semigroups satisfy some very restrictive conditions. Their abstract characterizations can be given in various (equivalent) forms. PROOF. To prove necessity of conditions (1)- (5) it suffices to check these conditions for every hypergraph semigroup S('le). If 'le is an empty hypergraph, then S('le) is a zero semigroup, i.e. (5) holds. Since every product in S('le) is zero, conditions (1)- (4) hold trivially. Now suppose that Ye is not empty. Let xyz = 0 for some x, y, Z E S( Ye) . (1)- (5) are sufficient, suppose that a semi group S satisfies them. If S is a zero semigroup, choose any sets V and E such that V x E has the same cardinality as the set G of all nonzero elements of S. Choose I = 0. Then Ye = ( V, E, 1) is an empty hypergraph and S is obviously isomorphic to S(Ye). Now suppose that S is globally idempotent, i.e. every element of S is a product of two elements. Let G be the set of all nonzero elements of S. We introduce two binary relations 7Tt and 7T2 on G. By definition, (s, t) E 7T. if and only if sand t possess a common left divisor, i.e.
(s, t) E 7T\¢::>(3x, y, z E G)[s = xy, t = xz].

Dually, (s, t) E 7T2 if and only if sand t possess a common right divisor, i.e. (s, t) E 7T2¢::>(3x, y, z E G)[s = yx, t = zx].
For the sequel of our proof we need a few technical lemmas. LEMMA 1. Both 7Tt and 7T2 are equivalence relations on G.
PROOF.
Let s E G. By (5), s = tu for certain t, U E S. Clearly, t, U E G. Thus (s, s) E 7T. because sand shave t as a common left divisor. By its very definition, 7T\ is symmetric. To prove transitivity of 7Tt suppose that (s, t) E 7T\ and (t, u) E 7T\ for some s, t, UE G. Then s = xy, t = xz, t = ab, U= ac for some a, b, c, x, y, Z E G. Thus xz = ab = t;6 O. Applying (4) we see that there exists d E G such that x = ad. Then s = ady and s, U have a as their common left factor, i.e. (s, u) E 7Tr-Thus 7Tt is transitive. It follows that 7Tt is an equivalence relation. Analogously, 7T2 is an equivalence relation. Lemma 1 is proved.
For every s E G let sand s stand for the equivalence classes modulo 7T. and 7T2, respectively, which contain s. Let V = G / 7Tt and let E = G / 7T2 be the corresponding quotient sets. Then cf>(s) = (S, s) is a mapping of G into V x E. LEMMA 
The mapping cf> is a bijection of
G onto V x E.
PROOF. Suppose that 4>(s) = 4>(t) for some s, t E G. Then (s, t) E 7T\ and (s, t) E 7T2'
It follows that s = xy, t = xz, s = VU, t = wu for some u, v, w, x, y, Z E G. Since vu = xy = s "" 0, we may apply (4). There exists a E G such that v = xa. Analogously, applying (4) to wu = xz = t ¥-0, we see that there exists bEG such that z = bu. Thus xau = vu = s¥-O and xbu = xz = t ¥-O. Applying (2) we conclude that xau = xbu, hence s = t. Therefore 4> is a one-to-one mapping. Now, let (5, 'l) be an arbitrary element of V x E, sand t being some elements of G.
Since S is globally idempotent, there exist a, b, c, 7T\ and 7Tz, respectively. Since, by our assumption, S is not a zero semigroup, I¥-O. Thus we obtain a nonempty hypergraph 'Je= (V, E, 1). By Lemma 24> is a bijection of G onto V x E. Defining 4>(0) = 0, we obtain a bijection 4>: S...." S('Je). LEMMA 
The bijection 4> is an isomorphism between the semigroups Sand S('Je).
PROOF.
It suffices to prove that 4> is a homomorphism. Let x, yES. If x or y is zero then one of 4>(x), 4>(y) is the zero of S('Je), xy =0 and 4> (xy) = 4>(x)4>(Y)
. Suppose now that x, yare nonzero elements of S, i.e. x, y E G. We consider two cases. 
This completes the proof of the fact that 4> is a homomorphism. Lemma 3 is proved.
It follows from Lemma 3 that S is isomorphic to a hypergraph semigroup S( 'Je). This completes the proof of Theorem 2.
Since S( 'Je) determines 'Je up to isomorphism, all abstract properties (i.e. properties invariant under isomorphisms) of 'Je have their counterparts in abstract properties of S('Je). We give here only a few examples. If S is a semigroup with zero 0, then its left annihilator is the subset Ann., S = {s E S: sS = {On, its right annihilator is defined dually: If S is a semigroup, its dual S* is defined as follows: S* has the same set of elements as S, and StS2 = S3 in S* if and only if S2St = S3 in S. Clearly, S* is a semigroup. For edge-reduced hypergraphs each edge may be identified with the set of its vertices; thus E will be a set of subsets of V and (v, e) E I will mean VEe.
A 
